ABSTRACT
INTRODUCTION
With the high level of wind generation, the power system stability in small and large disturbances must be considered [1] [2] . One of the reasons is that there is no exited wind for wind generator (WG). To build up the field, wind generator will absorb the reactive power from the network. For the fixed speed generator, when the short circuit occurs near the generator, due to the low voltage of network, a large amount of Q will be flowed into the generator. This causes the more decreasing of voltage and lowers the stability of network. For DFIGs, this situation is improved by the converters.
Many works focused on the critical clearing time. The most widely methods are based on the changing clearing time until the network loses its stability during short circuit as in [3] [4] using some soft-wares. Other works were concentrated on finding the appropriate models of wind generators in stability studies [5] [6] . Some works focused on the analytical analysis assuming that the voltage at the wind generator bus is invariant [7] . This paper will mentioned the overall aspects of network transient stability with the existence of wind generation such as the influence on the critical clearing time (CCT), the location and the allowable penetration of wind generation.
WAYS TO EXAMING STABILITY

CCT
When one short circuit occurred, the CCT is the maximal time for fault clearing that the network still maintains its stability. For very simple system, CCT can be determined by analytical analysis. But for the net work with many buses, this approach is impossible. With the use of some soft-ware, for each fault, by changing the clearing time of corresponding breakers, we can get CCTs.
Wind generation and transient stability
The impacts of WG on the stability network are expressed through CCTs. That means if for the same short circuit, with the WG, the CCTs are increased, the stability is better. On contrary, it can say that the stability is worsening.
First, the CCTs are determined without any WG, this is the base case. Using the PSAT [8] , by increasing the time of short circuit clearing with the time step of 1ms, the CCT will be recorded. On the view of stability, some weak bus will be found with the smallest CCT. We will focus on this bus and its neighbors. Replacing the synchronous generator at these buses by WG with the same power injection, the stability estimation will be made.
The WG location can influence on the CCTs. The different locations for WG are examined with the same short circuits and the conclusion about the best location can be drawn.
With the existence of synchronous generator and WGs, the proper sharing injected power may enhance the stability. The penetration level of WG is also necessary for utility in exploiting its network.
CASE STUDY
The 14 buses IEEE network ( Figure 1 ) will be examined [9] . The model of WG is mentioned in PSAT and the wind model is the Weibul distribution. For each line, two three short circuits will occur, near its ends.
Case 1: The base case
With no WGs, the worst case happened with the faults near the bus 2, exceptionally the fault on the line 2-3 is more dangerous from the view of the stability. Bus 2 is the weak nest for stability aspect (Table 1) . So the further examining will focus on the faults at neighbor buses of bus 2.
Case 2: WG is located at one bus to replace the generator at bus 2
The following study estimates the impacts of wind generation injected at some bus with its feeders connecting to bus 2. Firstly, the WG will be installed at bus 2. The synchronous generator will be replaced by the wind generator with the same power injection at this bus. In comparison with the base case, all CCTs are decreased and that means the DG degraded the stability of system For more information about the impact on stability, the wind generator will be installed at other buses. The detail results for the case with wind generation or the synchronous generator at bus 4 are presented in Table 2 and Figure 2 . Instead of WG at the bus 2, now WG is moving to bus 4 and to bus 5. The results with WG at bus 4 are presented in Table 2 . With the same injected power and the same faults as in the case 2, the CCTs for WG at bus 5 are presented in Table 3 .
In comparison with the WG at bus 2, almost the CCTs are smaller. The CCT are changed sharply when the fault occurred at bus 4 or 5. Here the CCT changes are about 50%. That means if wind generation is located at bus 4 (or 5), the clearing time must be adjusted to meet the stability.
Case 4: Sharing the power injection
Sharing the power injection between synchronous and wind generator leads to improving the stability. Now if at bus 4 (or 5) one wind generator of 20MW is installed, this one will share the 40MW with the synchronous at bus 2. The results are shown in Table 4 .
Case 5: The penetration level of WG injection
Suppose the synchronous generator at bus 2 and the wind generator is at bus 4. Now we increased the WG power injection at bus 4. The highest level of WG penetration happens when the 40 MW of power injection is in the case 2, where the synchronous generator at bus 2 did not inject any power. The injected power from WG will be increased from the 16 MW to 24 MW. The CCTs are shown in Table 5 The conclusion is that increasing the level of WG power injection worsens the stability of power system.
With the given set of fault clearing time, with the given of wind generator location, there will be a certain allowable penetration level of this one from the view of transient stability. 
CONCLUSION
The existence of WG has some negative on the power system stability when the short circuit happens. The CCTs of network are decreased. With the given clearing time of circuit breakers, there is some level for WG power injection, beyond this level, the stability will be lost. This is important for designing and exploitation the network with WG. Proper sharing the load between WG and synchronous generator enhances the stability.
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